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An appendicularian specimen found in one

of the plankton samples hauled by Mr. Sagara

in the Arafura Sea during the biological survey

of the pearl oyster fishery ground seems to

represent a new species, which is described

here and named Fritillaria arafoera. The spe-

cies is considered to show an extreme form

of the sibling species forming the Fritillaria

haplostoma-complex, in which F. abjornseni

Lohmann and many of Essenberg’s species

are included. The latter are discussed taxo-

nomically in the last part of the article.

Fritillaria arafoera n. sp.

trunk: This is a small species. Trunk is

440 /jl in length and quite wide, being widest

on the level of the posterior part of the oiko-

plast-epithelium and with the value of width/

length about 0.4. The body is slightly bent

ventrad at the insertion point of the tail,

situated slightly posterior to the middle of

the body. It is rather compressed dorsoven-

trally excepting the anterior one third of the

trunk, where a remarkable hood is formed on

the oikoplast-epithelium, the posterior mar-

gin of which almost reaches the anterior end

of the stomach. The anterior half of the

pharynx is fairly narrow, the upper lip is

roughly triangular in outline and protruded

anteriorly beyond the frontal end of the hood.

Endostyle short, curved only slightly; a cili-

ated band encircles the buccal cavity on the

level of the anterior end of the endostyle.

Spiracles comparatively large, roundish in

outline and well separated. Oesophagus short,

stomach globular and with nearly smooth
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surface. Intestine with three glandular ap-

pendages (gl. ap. 1-3, Fig. 1) arranged dorso-

ventrally, the middle one (gl. ap. 2, Fig. 1)

much larger than the other two. This middle

appendage assumes superficially a glandular

appearance and it is treated here as a glandular

appendage. However, it is possible that this

is merely a part of the intestine proper. Ovary

is spherical and testis is an elongate mass,

genital region of the trunk is much shorter

than the rest. Gland cells are distributed as

follows: one at the posterior end of the testis,

one at each posterolateral corner of the trunk,

one at the outer side of each spiracle and one

near each posterolateral edge of the hood.

tail: Tail is 1380 ijl in length. Tail length/

trunk length is 3.1. The proximal end of the

tail fin assumes an appearance of sloping

shoulders instead of angular shoulders fre-

quently met with in common fritillarians.

Musculature wide, bu t distally diminishing

in breadth rather rapidly. Thus it is nar-

rowed nearly to the breadth of the chorda

in the posterior part, although it definitely

reaches the distal end of the chorda. Width

of tail musculature/tail length (X1QQ) is

11.8 and width of chorda/maximum width

of tail musculature (X100) is 17. The distal

end of the tail fin is fringed with slightly

thickened margin, this probably indicates the

existence of cilia at this portion.

REMARKS

The present new species resembles most

closely Fritillaria abjornseni Lohmann from

the neighbouring waters of Fremantle and

Fritillaria lohmanni Essenberg and F. tereta

Essenberg from the San Diego region in

smaller size of body and general appearance
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Fig. 1. Fritillaria arafoera n. sp.: a, Ventral aspect of trunk, X200; b, right lateral aspect of trunk, X200;
c, tail, X73; d, distal portion of tail, X200. gl. ap. —glandular appendage.

of both trunk and tail. It is especially related

to F. lohmanni in that three glandular append-

ages are found on the intestine. In F. arafoera
,

however, themiddle one of the three accessory

blind sacs ( = glandular appendages) may
possibly represent a part of the intestine

proper. In both of Essenberg’s species, more-

over, the trunk is much more elongate than

in the present one and the distance between

the posterior margin of the oikoplast-epi-

thelium and the anterior edge of the stomach

is much greater than in the Arafuran spec-

imen. Thus, F. abjornseni
,

F. lohmanni
,

and F.

tereta conform well to one another in that

both spiracles are in contact with each other

at the inner side, and this feature is con-

sidered by Lohmann (1909) as the critical

characteristic of Frit, abjornseni. Consequently

these three species are considered to be treated

as forms belonging to a single species, the

name of which should be Fritillaria abjornseni

according to the law of priority. In the present

species, however, the two spiracles do not

touch as shown in Figure lA. Fcr these

reasons, I prefer at present to treat the present

specimen as a new species and name it Fritil-

laria arafoera.

As I stated previously (Tokioka, 1951: 4),

F. haplostoma shows a considerable range of

variation in body length. Small specimens of

F. haplostoma described in an earlier paper

(Tokioka, 1955: 259), smaller forms reported
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in the same paper (p. 256) under the name

of F . abjornseni and several forms allied to F.

haplostoma
,

described by Essenberg (1926)

under different names, seem to combine F.

abjornseni with typical forms of F. haplostoma

as far as body size is concerned.

Considering the structure of the trunk, the

shape of the spiracles seems not to be ac-

cepted as an important characteristic, because

it varies from elongate to round, correlated

with decrease of body size. Even in large

specimens, the spiracles may sometimes be

roundish as they are indicated in the original

figure by Fol (1872, pi. VI, fig. 6). The dis-

tance between the posterior end of the oiko-

plast-epithelium and the frontal edge of the

stomach seems to diminish regularly accord-

ing to the shortening of the trunk. The surface

of the stomach may be considerably rough-

ened by protrusion of some wall cells in some

individuals although it is usually smooth in

smaller specimens. The proportional length

of the genital region diminishes with the

decrease of the body length.

The tail of typical F. haplostoma is character-

ized by narrow musculature and exposed pos-

terior portion of the chorda. The musculature

scarcely reaches beyond the lateral sides of

the chorda in typical forms, but in some in-

dividuals, especially in smaller ones, it is

slightly wider than the chorda. In F. abjornseni

Lohmann (1909), C/M X 100 measured on

his figure is 22.2, while it is 16.6 in F. tereta

and 20.8 in F. lohmanni both also measured

on figures. In specimens reported by Tokioka

(1955) under the name of F. abjornseni
,

the

value is about 33. It is 36.4 in F. lucibila

Essenberg and about 50 in F. limpida Essen-

berg. These data seem to support the idea

that the narrow tail musculature of typical

F. haplostoma continues to the wider tail

musculature of F. abjornseni through several

intermediate forms. The exposed posterior

portion of chorda is fairly long in typical

forms of F. haplostoma
,

but it is extremely short

in forms described by Tokioka (1955) under

the name of F. abjornseni. Unfortunately, as

no description is given about this feature on

the type specimen of F. abjornseni and many
forms reported by Essenberg, further con-

sideration of this characteristic must be

abandoned.

According to Lohmann (1909) the most

important characteristics differentiating F. ab-

TABLE 1

Ten Forms of the Fritillaria haplostoma Complex Grouped by Differences in Three Characteristics

(Values of width of chorda and maximum width of tail musculature in species of Lohmann and

Essenberg were measured on published figures)

NAMEOF SPECIES LENGTHOF TRUNK
WIDTH OF TRUNK CHORDA

i nn

LENGTHOF TRUNK
A iuu

MUSCLE

Group I

Fritillaria lucibila Essenberg 850 m 0.16 36.4

Fritillaria limpida Essenberg 700 0.2 50

Group II

Fritillaria campila Essenberg 550 0.2 31.8

Fritillaria tacita Essenberg 500 0.2 26

Fritillaria abjornseni (described by Tokioka
in 1955) 440-740 0.25 33

Group III

Fritillaria amygdala Essenberg 340 0.33 22.7

Fritillaria lohmanni Essenberg 370 0.16 20.8

Fritillaria tereta Essenberg 400 0.25 16.6

Fritillaria abjornseni Lohmann 250 p 22.2

Group IV
Fritillaria arafoera n. so 440 0.4 17
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jornseni from F. haplostoma are the smaller size,

the spiracles touching each other at the inner

side and the tail musculature being much
wider than the chorda. In Table 1 I attempt

to arrange various allied forms of F. haplostoma

and F. ahjornseni systematically on these

standards.

Group I may safely be accepted as proper

F. haplostoma

,

because the tail musculature is

rather narrow and the spiracles are compara-

tively small and situated apart from each other.

The four forms of Group III are undoubtedly

united into a single species, F. ahjornseni

,

be-

cause the tail musculature is very wide and

both spiracles touch each other at the inner

side. Group II is considered to involve inter-

mediate forms between Groups I and III in

the feature of the tail musculature. The spira-

cles are separated from each other, but they

are comparatively large as in Group III,

except in F. tacita. The exposed posterior

portion of the chorda is extremely short in

the last member of the group as compared

with that in the typical form of F. haplostoma

,

and the distance between the posterior end

of the oikoplast-epithelium and the frontal

edge of the stomach is very slight in the last

two of the group. For these reasons, I prefer

to treat this group conveniently under F.

ahjornseni
,

by extending the definition of this

species so as to include forms which have

spiracles separated from each other. F. ara-

foera is characterized by a remarkably wide

trunk, separated spiracles, wide tail muscula-

ture, basal part of the tail fin like sloping

shoulders and absence of the exposed distal

portion of the chorda, although it is closely

related to F. ahjornseni.

I am here placing the ten forms considered

in the table into three species: F. haplostoma

,

ahjornseni and arafoera. And it seems very

reasonable to consider these three species as

sibling species forming a Fritillaria haplos-

complex, in which F. magna Lohmann
and F. aherrans Lohmann may also be in-

cluded when more abundant data concerning

the feature of the alimentary organ are ac-

cumulated and considered carefully. How-
ever, the mechanism which causes this wide

variation is still unknown. It is clear that both

F. ahjornseni and F. arafoera are found mostly

in coastal waters and smaller forms of F.

haplostoma are met with more frequently in

coastal water rather than in the pure oceanic

water. Lastly, the present new species cer-

tainly may be considered as being situated at

the extremity of a wide range of variation,

opposite to the typical F. haplostoma.

I wish to express here my hearty thanks to

Mr. Sagara for his kindness in giving me a

chance to examine the present precious

material.

REFERENCES

Essenberg, C. E. 1926. Copelata from the

San Diego Region. Calif. Univ. Pahs., Zool.

28(22): 399-521, 170 figs.

Fol, M. H. 1872. Etudes sur les Appendicu-

laires du detroit de Messine. Soc. de Phys.

et Hist. Nat. Geneve
,

Mem. 21(2): 445-499,

II pis.

Lohmann, H. 1896. Die Appendicularien der

Plankton-Expedition. Ergehn. der Plank ton

-

Exped. . . . 2 (E, c), 148 pp., 24 pis.

- 1909. Copelata und Thaliacea. In,

Die Fauna Sudwest-Austr aliens. Vol. 2, No.

10 (pp. 143-149). Gustav Fisher, Jena.

Tokioka, T. 1951. Pelagic tunicates and

chaetognaths collected during the cruises

to the New Yamato Bank in the Sea of

Japan. Seto Mar. Biol. Lah., Pahs. 2(1):

1-25, 12 figs., 6 tables, 1 chart.

—1955. General consideration on Japan-

ese appendicularian fauna. Seto Mar. Biol.

Lah., Pahs. 4(2-3): 251-261, 6 figs.


